Sporulation of Bacillus subtilis initiates in response to nutrient deprivation. One of the key points in the morphological differentiation is asymmetrical septum formation, which partitions the sporangium into two compartments, the mother cell and the forespore. During sporulation, various sets of genes are turned on sequentially by mechanisms that require synthesis and activation of several RNA polymerase sigma factors. In the mother cell, DNA rearrangement occurs to create the sigK gene, which codes for a mother cell-specific sigma factor, SK (4, 12, 16) . The sigK gene is a composite of two truncated genes called spoIVCB (5, 16) , which encodes the N-terminal portion of UK, and spoIIIC (2) , which encodes the C-terminal portion of the factor. spoIVCB and spoIIIC are joined together in frame by excision of a 42-kb intervening DNA element (4, 16) as a covalently closed circular DNA (hla). The spoI[VCA gene, located adjacent to spoIVCB, encodes a polypeptide of 500 amino acid residues with a calculated molecular weight of 57,481 (12) . The amino acid sequence of the N-terminal portion of this protein is homologous to the Hin invertase and TnpR resolvase families of site-specific recombinases (12) . Popham and Stragier (9) showed that the SpoIVCA protein binds specifically to the 21-bp repeats flanking the recombination sites. spoIVCA expression reaches a maximum at T3 (3 h after the initiation of sporulation), coinciding with the occurrence of the DNA rearrangement (12) . We now show that spoIVCA expression depends on the spoIIGB product, crE.
Mapping the 5' terminus of spoIVCA mRNA. The 5' terminus of spoIVCA mRNA was mapped by extension of an 18-nucleotide-long synthetic primer (3' CCCATAGCTGGC TCCT1'G 5'), which was designed to anneal to the 5'-terminal part of spoIVCA mRNA (see Fig. 1B ). The results of electrophoresis showed that the 5' terminus (+ 1) of spoIVCA T3 mRNA was 111 bp upstream from the translation initiation codon (Fig. 1) . A low-resolution Si nuclease mapping experiment gave a similar result for the 5' terminus (12) . The nucleotide sequences of the -35 (cTCATtTgg) and -10 (CATAgcAT) regions of the spoIVCA promoter are similar to the consensus sequences for the -35 G(G/T)(C/a)AT(A/g) (T/a)(T/a)(t/c) and -10 (C/a)ATACA(a/c)T recognition sequences for uE-controlled promoters (Fig. 2) .
Expression (18) , was used to construct a transcriptional spoIVCA-lacZ fusion gene. We first isolated a 628-bp (from -441 to + 187) HpaII-HaeIII fragment containing the spoIVCA promoter from a 3.6-kb EcoRI fragment (12) . In order to insert the 628-bp HpaII-HaeIII fragment into the PstI-EcoRI site located upstream of the Shine-Dalgarno sequence of pSZ1, plasmid pUCAP was constructed by inserting the 628-bp HpaII-HaeIII fragment into the AccI-Smal site of (13) . Dideoxynucleotide sequencing reactions (11) were run with the same primer, which was used to map the 5' end of the spoIVCA mRNA (Fig. 1B) replaced by the corresponding PstI-BanIII fragment derived from pSZIVCA. This fragment carries the N-terminal portion of the spoIVCA-lacZ fusion gene. This plasmid was designated pUZIVCA1. A 3.5-kb BglII-BamHI fragment, containing a spoIVCA-lacZ gene isolated from pUZIVCA1, and BamHIdigested 4fCM DNA (14) (Table 1) , and the ,-galactosidase activity of each strain was measured during sporulation (8) (Fig. 3) . Expression of spoIVCA-lacZ was blocked in spoOA, -OB, -OE, -OF, and -OH mutants (data not shown). Mutations in the stage II loci spoIL4C, -IIE, -JIGA, and -IIGB also blocked NOTES spoIVCA-lacZ expression. Expression was not blocked in spoIIB and spoIID mutants. Mutations in the stage III and stage IV loci spoHIL4, -IIIE, -HIG, -IIIJ, and -IVCA did not block spoWVCA-lacZ expression, but a spoIIID mutation did block expression. These results indicate that spoIVCA-directed 3-galactosidase synthesis is prevented by all mutations that block the expression of spoIIGB, which encodes (uE, and suggest that spoWVCA expression depends on orE. Preliminary in vitro experiments with purified EUE holoenzyme and spoIVCA template DNA showed that spoIVCA was transcribed by EcrE. In addition, our 3-galactosidase assay results suggest that the spoIIID product is required for spoIVCA expression. Kunkel et al. (4) suggested two possibilities for the role of SpollID in the recombination process. One is that SpolIID is required for spoIVCA transcription, and the other is that SpollID directly participates in the recombination event. Our results suggest that SpoIIID is required for spoIVCA transcription rather than or in addition to a direct role for SpollID in the recombination process.
Nucleotide sequence accession number. The nucleotide sequence of the upstream region of spoIVCA has been assigned DDBJ accession number D17339.
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